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Approach - SPARROW Water-Quality Model –  
SPAtially Referenced Regression on Watershed Attributes 

http://water.usgs.gov/nawqa/sparrow 

 

 Separates land and in-stream 

processes 
 

 Mass Balance Model with 

spatially variable deliveries. 

Hybrid statistical/ 

mechanistic process 

structure. Data-driven, 

nonlinear estimation of 

parameters 
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flux reflect long-term, net 

effects of nutrient supply 

and loss processes in 

watersheds 

 

 Once calibrated, the model 

has physically interpretable 

coefficients; model supports 

hypothesis testing and 

uncertainty estimation 
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Watershed Modeling Continuum 

Cole et al. 1997 
SWAT Users Manual 



Regional Models part of the NAWQA Program 

2002 SPARROW Models 

MRB SPARROW 

Lead Scientists 

Coordinator – Steve Preston 

Robertson & Saad, WI 

All Published in 2011 in JAWRA 
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Distribution in Incremental Phosphorus Yields 

Robertson and Saad, 2011 



Phosphorus 

TP Yields (kg/ha) 

to the Gulf 

Robertson and Saad, 2013 

Ranking based on Delivered 

Incremental Phosphorus Yields 
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Point Sources Urban Areas 

Manure Fertilizers 

Relative Importance of Various Phosphorus Sources – 

Spatially Explicit  

Percent of 

Source to 

Total 

Incremental 

Load 

Robertson and Saad, 2011 
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Urban Sources 

Agricultural Sources Agricultural Sources 
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Robertson et al., 2014 

ND is 23rd 



Ranking of State Contributions to the Gulf of Mexico from 

the MARB 
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Methods to demonstrate results and 

help guide decisions > Nutrient 

Reduction Strategies 

1. SPARROW Mapper –  

    Easy and simple way to get SPARROW  

    results, especially by hydrologic and 

    political boundaries. 

http://wim.usgs.gov/SparrowMRB3/SparrowMRB3Mapper.html# 

 

http://wim.usgs.gov/SparrowMARB/SparrowMARBMapper.html# 

 

http://wim.usgs.gov/SparrowGL/SparrowGLMapper.html# 

 

http://wim.usgs.gov/SparrowMRB3/SparrowMRB3Mapper.html
http://wim.usgs.gov/sparrowMARB/sparrowMARBmapper.html
http://wim.usgs.gov/SparrowMARB/SparrowMARBMapper.html
http://wim.usgs.gov/sparrowGL/sparrowGlmapper.html
http://wim.usgs.gov/SparrowGL/SparrowGLMapper.html


Mississippi/Atchafalaya River Basin (MARB) 

SPARROW MAPPER 

TN or TP 

Load 

Yield 

Delivered Load 

Delivered Yield 



MARB SPARROW MAPPER 



MARB SPARROW MAPPER 



Total Nitrogen Total Phosphorus 







MRB3 SPARROW Mapper for P Loads – shown by SPARROW Catchment 



MRB3 SPARROW Mapper for P Yields – shown by SPARROW Catchment 



MRB3 SPARROW Mapper for Delivered P Yields – shown by Major Watershed 
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Just looking at the North Dakota part of MRB3 – Accumulated Load 



 

Just looking at the North Dakota part of MRB3 – Incremental Yield 



Methods to demonstrate results and 

help guide decisions 

2. Decision Support System Scientists/Managers – 

Capable of using to visualize SPARROW output 

and run various scenarios. 

Booth et al., 2011 

http://cida.usgs.gov/sparrow/ 

http://cida.usgs.gov/sparrow/
http://cida.usgs.gov/sparrow/














Larger Regional Models - NAWQA 

2012 SPARROW Models Robertson & Saad, WI 

RF1 (HUC11) > NHD Plus Scale(1:100,000) (HUC14) 

2002 Inputs > 2012 Inputs 
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